Patterns of hemoglobin assembly in reticulocytes of sickle cell trait individuals.
Venous blood was obtained from five sickle cell trait donors with relatively high hemoglobin S concentrations (40% of total hemoglobin) and five donors with unusually low hemoglobin S concentrations (25 to 30%). A fraction of cells with 15 to 20% reticulocytes was isolated from the blood and incubated with [3H]leucine in a medium supporting protein synthesis for various times from 1.25 to 60 min. Previous studies showed an imbalance in globin chain synthesis in reticulocytes of "low hemoglobin S" donors which suggested the presence of an alpha-thalassemia gene; reticulocytes of "high hemoglobin S" donors had balanced globin chain synthesis (DeSimone, J., Kleve, L., Longley, M.A., and Shaeffer, J. (1974) Biochem. Biophys. Res. Commun. 59, 564-569). In the present study the soluble phase of the 3H-labeled reticulocytes was examined by electrophoresis on strips of cellulose acetate. The tetramer hemoglobins A and S were separated from each other and from a small pool of free, newly synthesized alpha and beta chains. Kinetics of labeling studies showed that the free alpha and beta chains were intermediates in tetramer hemoglobin assembly. The distribution of radioactivity between the alpha and beta chains of each of the electrophoretically isolated components were determined by separation of their globin chains on CM-cellulose columns. After 5 min of 3H-labeling of the reticulocytes from donors with 40% hemoglobin S the ratio of newly synthesized alpha chains to beta chains in the tetramer hemoglobins A and S ranged from 0.37 to 0.58. This ratio increased with longer labeling times. Almost all of the radioactivity of the free chain intermediates was in the alpha chain. These results confirmed the presence of a significant pool of newly synthesized alpha chains and a normal pattern of hemoglobin assembly in which initially unlabeled alpha chains combined with labeled beta chains when the cells were exposed to [3H]leucine. Conversely, in the reticulocytes of donors with 25 to 30% hemoglobin S the ratio of newly synthesized alpha chains to beta chains in the completed hemoglobins A and S ranged from 0.96 to 1.37 and remained unchanged throughout the 3H-labelling period. The radioactivity of the free alpha chain pool was substantially less that the total radioactivity of the betaA and betaS chain pools. These results confirmed the existence of a decreased pool size of soluble alpha chain intermediates and a pattern of hemoglobin assembly consistent with the presence of the alpha-thalassemia gene.